Enhanced TGF-beta1 is involved in 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) induced oxidative stress in C57BL/6 mouse testis.
2,3,7,8-Tedtrachlorodibenzo-p-dioxin (TCDD) is one of the most toxic endocrine disruptors and has been reported to induce oxidative stress in the reproductive organs. However, the mechanism by which TCDD induces oxidative stress is unclear. The aim of this study is to examine the role of the general cytokine, TGF-beta1, in TCDD-induced oxidative stress in the male reproductive system. To examine the effect of TCDD on antioxidant enzyme activity, we administered TCDD orally to C57BL/6 mice at 1 microgkg/day for 4 days. Using Smad2-siRNA, we examined the involvement of Smad and non-Smad pathways in TCDD-induced oxidative stress. We also measured the mRNA levels of typical antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase) and analyzed the activation of TGF-beta1, and the downstream signals, Smad2, Smad4, transcription factors (c-Jun, ATF3), and three major MAPKs (JNK, ERK, p38). After TCDD treatment, the mRNA levels of antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase) were significantly decreased. In addition, TGF-beta1 activity increased and the receptor-activated protein, Smad2, was activated while Smad4 was not. The levels of major transcription factors, c-Jun and ATF3, and the regulator of these transcription factors, MAPK, were also increased by TCDD administration. The mRNA levels of the 3 antioxidant enzymes in the Smad2-siRNA and TCDD co-treated group were higher than that of the TCDD-only treated group but still decreased when compared to control. C-Jun and ATF3 levels were also increased in Smad2-siRNA and TCDD co-treated testes compared to control. However, the levels of c-Jun and ATF3 were lower than those in the group treated with TCDD only. Of the three MAPKs which showed increase in expression after TCDD treatment, p38 was the only one that showed a decrease with Smad2 inhibition, while both ERK and JNK expression were unaffected. In conclusion, we found that the activated TGF-beta1-Smad pathway is involved in TCDD-induced oxidative stress. Furthermore, the effects of TCDD on the testes are caused by the coordinated action of both Smad and non-Smad pathways.